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Welcome to OHDSI 2023!



We thank the FDA for their generous 
support of the 2023 OHDSI symposium 

through the FDA SCIENTIFIC CONFERENCE 
GRANT PROGRAM (R13FD006972)



Thank you OHDSI 2023 Symposium Sponsors!



Thank you for OHDSI 2023 Scientific Review 
Committee

• Adrien Coulet
• Amanda Robison-Chadwell
• Amir Sarayani
• Andrew Williams
• Asieh Golozar
• Atif Adam
• Azza Shoaibi
• Christophe Lambert
• Davera Gabriel
• Hanieh Razzaghi
• Joel Swerdel
• Jon Duke
• Jose Posada
• Juan Banda

• Kevin Haynes
• Kristin Kostka
• Melanie Philofsky
• Mui Van Zandt
• Nsikak Akpakpan
• Patrick Ryan
• Paul Nagy
• Rohit Vashisht
• Rupa Makadia
• Sarah Seager
• Seng Chan You
• Thamir Alshammari
• Tiffany Callahan
• Tina Parciak

Please stand!



Thank you to those who made today happen

• Elisse Katzman
• Craig Sachson
• Jody-Ann McLeggon
• Ann Marshak
• Anita Barrett
• Sofia Ellis-Chin
• Randi Kaplan
• Patrick Ryan

• Tara Anand
• Kanchan Chaudhari
• Cindy Chen
• Pooja Desai
• Abby Newbury
• Elise Ruan
• Harry Reyes
• OHDSI Steering Workgroup

Please stand!



Thank you Craig Sachson

Soon to be Happy 10th Birthday OHDSI
November 6 or December 16, 2013



OHDSI’s mission

To improve health by empowering a 
community to collaboratively generate 

the evidence that promotes better 
health decisions and better care



OHDSI’s values
• Innovation: Observational research is a field which will benefit greatly from 

disruptive thinking. We actively seek and encourage fresh methodological 
approaches in our work.

• Reproducibility: Accurate, reproducible, and well-calibrated evidence is 
necessary for health improvement.

• Community: Everyone is welcome to actively participate in OHDSI, whether you 
are a patient, a health professional, a researcher, or someone who simply 
believes in our cause.

• Collaboration: We work collectively to prioritize and address the real world 
needs of our community’s participants.

• Openness: We strive to make all our community’s proceeds open and publicly 
accessible, including the methods, tools and the evidence that we generate.

• Beneficence: We seek to protect the rights of individuals and organizations 
within our community at all times.
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Open community 
data standards
(OMOP CDM)

Open source 
development 
(OHDSI tools)

Methodological 
research

Clinical evidence 
generation

Standardized 
summary 

statistics results 
repository

Collaborative 
Interpretation

OHDSI Network studies

Pre-specified 
protocol with 

analysis specification

OHDSI collaborations

Evidence 
dissemination

OHDSI data network

To improve health by empowering a community to collaboratively generate the evidence that promotes better health decisions and better care



Map of collaborators



Thank you, EHDEN for 
the success in building 
an OHDSI community 

across Europe







OHDSI standardized vocabularies



Vocabulary team

OHDSI Vocabularies Improvement Initiative

Landscape assessment Vocabulary committee
Release schedule and roadmap

Community contributions

Quality framework & documentation

Will hear more about 
this in Alexander's talk



OMOP Common Data Model adoption

OMOP CDM Users By The 
Numbers

• 534 data sources
• 49 countries
• 956 million unique patient records

(12% of world’s population)



Will hear more about 
this in Clair's talk



Will hear more about 
this in Katy's talk



OHDSI scholarship



OHDSI collaborations in scholarship



Will hear more about this in later panel 
with Cindy, Chan, Anthony, and Marc



OHDSI Symposia

Will hear more about 
this in Peter's and 

Mornin's talks



Core Requirements Selective
Introduction to Real World Evidence Phenotyping
Foundations of Data Models Cohort Building
Methods for Observational Research 1 Advanced Population Characterization
Standardization of Real World Data Advanced Population Estimation
Data Model Transformation Advanced Patient Prediction
Methods for Observational Research 2
Research Skills and Ethics
Capstone



How do you get involved?
Community calls every Tuesday:



Demonstrating reliable evidence: 
the LEGEND chlorthalidone story



Analysis reliability evaluation

Phenotype development and evaluation

Data quality evaluation

Database 
diagnostics

Cohort 
diagnostics

Study 
diagnostics

Final 
unblinded 

results

Interface for 
exploration

‘System’ required elements:
- Required phenotypes
- Analysis specifications
- Decision thresholds

Research 
question

Cohort 
definitions

Analysis 
design 
choices

Pass

Pass

Pass

Fail

Fail

Fail

Engineering open science systems that build trust into the 
real-world evidence generation and dissemination process

STOP

STOP

STOP

System characteristics:
• Standardized procedures with defined inputs and outputs
• Analysis packages implementing scientific best practices 

consistently applied across all data partners, generating consistent 
output for network synthesis

• Reproducible outputs generated by open-source analysis libraries 
developed and validated with verifiable unit-test coverage

• Pre-specified and objective decision thresholds for go/no go criteria
• Measurable operating characteristics of system performance

Distributed data network, standardized to common data model

Network coordination



Large-scale Evidence Generation and Evaluation across 
a Network of Databases (LEGEND)



LEGEND principles
1. LEGEND will generate evidence at a large scale.
2. Dissemination of the evidence will not depend on the estimated effects.
3. LEGEND will generate evidence using a prespecified analysis design.
4. LEGEND will generate evidence by consistently applying a systematic process 
across all research questions.
5 LEGEND will generate evidence using best practices.
6. LEGEND will include empirical evaluation through the use of control questions.
7. LEGEND will generate evidence using open-source software that is freely 
available to all.
8. LEGEND will not be used to evaluate new methods.
9. LEGEND will generate evidence across a network of multiple databases.
10. LEGEND will maintain data confidentiality; patient-level data will not be shared 
between sites in the network.



Verified and open



12 Oct 2018



Validating LEGEND 12 Oct 2018



34
Whelton et al., 
Hypertension 2018

12 Oct 2018



Chlorthalidone vs hydrochlorthiazide

• Hydrochlorothiazide is the most used
– Used to teach that HCTZ’s limited duration (20h) helped the 

kidney
• Physiology

– Chlorthalidone is longer lasting (and more potent)
• Indirect (network) meta-analysis favored chlorthalidone

– Combine RCT results
– Bias: heterogeneity of treatment effect + different populations
– Also: differential RCT design and execution

• Old observational studies showed no effect or limited benefit 
chlorthaladone
– Wrong dose, reuse of old data

• Recent observational research favored HCTZ (Dhalla)

12 Oct 2018



What would the ‘target trial’ look like to compare efficacy of 
two initial therapies?

36

CTD

HCTZ
Eligibility criteria:
• Diagnosed with hypertension 

in 1 year prior to index
• No prior antihypertensive drug 

use anytime prior to index

Index: 
Time zero

Medical history lookback time Follow-up time

Causal contrasts of interest:
• Intent-to-treat effect
• On-treatment effect

randomization

CTD

HCTZ

Outcomes:
• Efficacy:

• Myocardial infarction
• Stroke
• Heart Failure

• Safety: 
• Known or potential 

adverse events, e.g.
• Acute renal failure
• Angioedema
• Cough
• Diarrhea
• Fall
• Gout
• Headache
• Hyperkalemia
• Hyponatremia
• Hypotension
• Impotence
• Syncope
• Vertigo

Analysis plan:
• Time-to-first-event analysis
• Cox proportional hazards

Treatment strategies:
• Monotherapy with 

chlorthalidone (CTD)
• Monotherapy with 

hydrochlorothiazide (HCTZ)

12 Oct 2018



What is the Diuretic Comparison Project study design?

37

CTD

HCTZ
Eligibility criteria:
• Age >= 65
• Diagnosed with hypertension
• Currently treated with 

hydrochlorothiazide
• Potassium/sodium imbalance
• Death expected in 6 months

Index: 
Time zero

Medical history lookback time Follow-up time:  average: 3 years

Causal contrasts of interest:
• Intent-to-treat effect

randomization

CTD

HCTZ

Outcomes:
• Myocardial infarction
• Stroke
• Hospitalization for 

Heart Failure
• Coronary 

revascularization
• Non-cancer death
• Erectile dysfunction

Analysis plan:
• Time-to-first-event analysis
• Cox proportional hazards

Treatment strategies:
• Monotherapy with 

chlorthalidone (CTD)
• Monotherapy with 

hydrochlorothiazide (HCTZ)

HCTZ

https://clinicaltrials.gov/ct2/show/NCT02185417

Estimated enrollment: 
13,500

Study start: 
June2016

Estimated completion: 
Oct2022

What can we learn now from observational data while we 
wait 4 years for this RCT to be completed?

12 Oct 2018

https://clinicaltrials.gov/ct2/show/NCT02185417


17 Feb 2020

Chlorthalidone vs hydrochlorthiazide



17 Feb 2020



17 Feb 2020

Chlorthalidone vs hydrochlorthiazide:
no detected difference in effectiveness



No difference in cardiovascular effects

Syncope

17 Feb 2020

Safety favors HCTZ – electrolyte, renal
Chlorthalidone longer acting, potent

Hypokalemia

Acute and chronic renal failure

Hyponatremia

Weight gain



22 June 2020



29 Dec 2022



Comparing LEGEND real-world evidence 
with DCP randomized trial result

OHDSI’s LEGEND in 
2018/2020

Diuretic Comparison 
Project RCT in 2022

Cardiovascular events 1.00 (0.85-1.17) 1.04 (0.94-1.16)
Hospitalization for Acute 
myocardial infarction

0.92 (0.64-1.31) 1.02 (0.80-1.28)

Hospitalization for Stroke 1.10 (0.86-1.41) 1.00 (0.74-1.36)
Hospitalization for Heart failure 1.05 (0.82-1.34) 1.04 (0.87-1.25)
Hypokalemia 2.72 (2.38-3.12) 1.38 (1.19-1.60)

 p < 0.001

29 Dec 2022



HCTZ vs chlorthalidone

• VA Diuretic Comparison 
Project
– Same effectiveness
– Worse hypokalemia
– Confirms our results
– Different question: of 

patients tolerating HCTZ, 
should they switch to 
chlorthalidone

29 Dec 2022



Concluding thoughts

• Establishing value of real-world evidence is a reasonable vision, which 
requires building trust across evidence generators and consumers

• People and processes need to be augmented with science, technology, and 
engineering

• We need large-scale evidence generation and large-scale collaboration
– Data network standardization and quality assessment
– Standardized analytic tool development
– Methodological benchmarks and objective diagnostics
– Phenotype development and evaluation

• Open science systems that promote transparency (open and verified) can 
increase reliability and efficiency

The HowOften characterization 
workshop this weekend addresses 

large-scale evidence generation 
and large-scale collaboration





OHDSI Evidence Network

Clair Blacketer 
Lead, CDM Workgroup

Lead, Network Data Quality Workgroup 



Why are we here?

49

…to collaboratively generate 
evidence that promotes better 
health decisions and better care.



Why are we here?

50

…to collaboratively generate 
evidence that promotes better 
health decisions and better care.

Network studies are hard!



Regulatory Guidelines



52

R package that allows 
us to determine… 

…which databases have the 
elements required to answer 

a research question… 

…using only a set of 
aggregated summary 

statistics. 

What is Database Diagnostics?



Save our Sisyphus Challenge

53



SOS Database Diagnostics Results

54https://data.ohdsi.org/DataDiagnostics/



Inaugural Data Sources of the OHDSI Evidence 
Network

55

University College London · UK THIN



Join the Evidence Network and Join us on the 
Journey!

56
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State of the Community:
OHDSI Standardized Vocabularies

Alexander Davydov
Lead of the Vocabulary team



OMOP Vocabularies

Used as a central reference system for everything
• All facts in all OMOP CDM instances
• Created in 2009
• Originally contained 19 vocabularies, 656 thousand concepts

RxNormNDC

concept_id = 1304049
5 ML fulvestrant 50 MG/ML Prefilled Syringe [Faslodex]5 ML fulvestrant 50 MG/ML 

Prefilled Syringe



Vocabulary principles
Principle Definition

Standard concepts Non-duplicate concepts of fully pre-coordinated medical entities, to be stated 
as fact, no negations of facts, no reference to the past.

Concept domains Assignment of concepts (rather than vocabularies) to domain categories 
(condition, drug, visit etc.)

Comprehensive concepts In each domain, standard concepts must cover all possible entities

Comprehensive mapping Mappings from terms and codes used in databases around the world 

Polyhierarchies Precalculated hierarchies organizing concepts 

Efficiency Computationally efficient data model

Simplicity Simplicity of local implementations across the network



Vocabularies implementation

Generation

• Update public vocabularies (we 
adopt these)

• Create and update mapping, 
relationships, hierarchies

• Add new vocabularies
• Introduce de-novo vocabularies 

(we don‘t like doing that)
• Keep up quality

Dissemination

• 2 releases per year: summer and 
winter

• Distribute through Athena



• 142 vocabularies in 44 Domains
• 11 million concepts
• 87 million ancestral and 82 million 

horizontal relationships

• Athena search: >1k unique users per 
day making ~67k requests per day

• Athena subscription: >10k total users, 
2889 active users within a year

• >50 downloads per day

OHDSI Vocabularies in 2023

RxNormNDC

concept_id = 1304049
5 ML fulvestrant 50 MG/ML Prefilled Syringe [Faslodex]5 ML fulvestrant 50 MG/ML 

Prefilled Syringe



Main challenge

NDC

concept_id = 1304049
5 ML fulvestrant 50 MG/ML
Prefilled Syringe [Faslodex]

DA_France

GPI

GRR

SPL

JMDC

ATC 5th

RxNorm

ETC

Indication

Metastatic Breast Cancer Progression 
Post-Antiestrogen Therapy

HemOnc
Regimen

HemOnc
Class

HemOnc
Comp

Fulvestrant

Estrogen 
receptor 
inhibitor

Buparlisib and Fulvestrant
…
Fulvestrant monotherapy



Main challenge



• Alignment with the community

Systematic outreach through landscape 
assessment, forums, Vocab WG

• Focus on most important and painful points

Committee for prioritization, transparent and         
predictable roadmap, stable releases

• Scalability

Community contributions as a pathway to accommodate 
community needs and build a collaborative community

Main solutions



• New roadmap timeline spent: 293/609 days (48%)
• 3 overhauls in progress (condition Domain)
• 17 vocabularies for winter release

What to expect

Oct



What we need

• More engagement from the community

• We need you:
– Use community contribution

– Join the team and help with the work



Mikita Salavei Irina ZherkaMaria Rogozhkina Varvara Savitskaya

Masha KhitrunJanice CruzDmitry Buralkin Tetiana Orlova Tanya Skugarevskaya

The Team

Oleg ZhukTimur Vakhitov Vlad Korsik Anna Ostropolets



Alexander

If you haven’t yet realized

Alex

concept replaced by

AlexanderSasha

concept replaced by



OHDSI's Open Source Community

Katy Sadowski
Real World Evidence Center of Excellence, Boehringer Ingelheim



Thank you to our contributors
Adam Black, Ajit Londhe, Aki Nishimura, Aleksei Gorodetckii, Aleksei Kostiushenko, Alex Davydov, 
Alexandros Rekkas, Alexey Kostyushenko, Alexey Manoylenko, Andy Jensen, Anna Ostropolets, Anna 
Tsvetkova, Anthony Sena, Anthony Molinaro, Anton Abushkevich, Anton Ivanov, Antonella Delmestri, 
Benjamin De Boe, Benjamin Martin, chgl, Chris Knoll, Christian Reich, Chungsoo Kim, Clair Blacketer, 
cyanover, Dennis Soukh, Dmytry Dymshyts, DrTTrousers, Edwin Cruz, Egill Fridgeirsson, Eugene Zubkov, 
Fan Bu, Frank DeFalco, Frédéric De Smet, Gautam Jain, gebilaoman, Gennadiy Anisimov, George 
Argyriou, George Hripcsak, ginberg, Gowtham Rao, Henrik, Irina Zherko, Jaan Altosaar, Jacob S. Zelko, 
James Wiggins, Jamie Gilbert, Jamie Weaver, Jan Blom, Javier Gracia Tabuenca, Jen Park, Jenna Reps, 
Jianxiao Yang, Jill Hardin, jinwoo, Joel Swerdel, John Gresh, John Methot, Joris Borgdorff, Justin Bohn, 
Kamil Wais, Katy Sadowski, Kelly Li, Konstantin Yaroshovets, Kyle Zollo-Venecek, Lee Evans, Maarten van 
Kessel, maleman, Marc A. Suchard, Maria, Martijn Schuemie, Martin Lavallee, Masha Khitrun, Matthew 
Robinson, Max Thonagel, Maxim Moinat, mcook7272, Mees Mosseveld, Melanie Philofsky, Michael 
Gurley, Michael Kallfelz, Mikhail Iontsev, Mikita, Nadia Kadakova, Nathan Buesgens, Nathan Hall, Nurlan 
Umetov, Oleg Zhuk, Paul Nagy, Polina Talapova, Richard Boyce, Rob Cavanaugh, Robert Miller, Rowan 
Parry, Sergey Suvorov, Sicco, Star Liu, Thomas Falconer, Thomas White, Tim Norris, Timur Vakhitov, Troels 
Nielsen, Tsemharb, Varvara Savitskaya, Vlad, Vlad Korsik, Will Beasley, wivern, ww166, Yuan Peng, Zack 
Wang

Source: JHU Bitergia

https://jhu.biterg.io/app/dashboards


Thank you to our users

• 2838 GitHub Forks
• 4168 GitHub Stars

• 5547 GitHub Subscribers
• >500k CRAN Downloads

1 Community of OHDSI Open Source Software Users

Sources: JHU Bitergia, https://www.datasciencemeta.com/rpackages

https://jhu.biterg.io/app/dashboards
https://www.datasciencemeta.com/rpackages


What is open source?

OHDSI open source software is 
developed by the community, for 
the community
• Source code is free to access, 

use, modify, and redistribute
• Decentralized, collaborative 

development process
• Focus on transparency, 

reliability, & auditability to 
support scientific use cases

ETL, CDM, Vocab. Tools Cohort Design & 
Db Characterization

Analytics

All OHDSI software is freely 
available at github.com/OHDSI



Why open source?
OHDSI open source software plays a critical role in the journey from data to 
evidence.
• True reproducibility can only be achieved when the source code used to 

produce research results is shared
• To increase public and regulatory trust in observational research results, we 

must enable openness along all steps of the evidence-generation journey
• A welcoming development community fosters cross-functional collaboration 

and the exchange of ideas necessary to innovate in this highly complex field
• Making OHDSI tools freely available lowers financial barriers to adoption 

and enables the conduct of research at a massive scale

Data Evidence



Open Source Community Workgroup

The OHDSI Open Source Community exists to promote the health and 
sustainability of the OHDSI open source software ecosystem.

2023 Achievements:
• Hosted 40 community members at the 

2nd annual OHDSI DevCon
• Onboarded 21 new developers to the 

Kheiron Contributor Cohort
• Launched the OHDSI Technical Advisory 

Board
• Spun out 4 platform- and tool-specific 

user groups

Workgroup Leads:

Paul Nagy Adam Black

Image source: Martijn Scheumie



Technical Advisory Board

The mission of the OHDSI Technical Advisory Board is to ensure the stability, 
security, supportability, and sustainability of OHDSI open source projects.

2023 Achievements:
• 14 representatives from across the OHDSI 

ecosystem joined the TAB and drafted a 
charter

• Kicked off work to:
– Align on and implement standards for 

database platform support (including shared 
testing infrastructure)

– Develop technical and process solutions for 
coordinated, stable, and secure OHDSI 
software releases

TAB Lead:

Lee Evans

Image source: Paul Nagy



Source: https://xkcd.com/2347/

https://xkcd.com/2347/


Source: https://xkcd.com/2347/

OBSERVATIONAL RESEARCH

OHDSI

2014

https://xkcd.com/2347/


Source: https://xkcd.com/2347/

OBSERVATIONAL RESEARCH

2014

GLOBAL
COMMUNITY

COLLABORATIVELY

https://xkcd.com/2347/


2023 software development achievements

• Health Analytics Data-to-Evidence 
Suite (HADES)
– 83 releases & 8 new packages
– 2 HADES-wide releases
– Evolution of Strategus standard

• Release of BroadSea 3.0
• Support added for Snowflake and 

Databricks database platforms
• Release of ATLAS v2.13

Martijn Schuemie 
(HADES)

Project leads

Chris Knoll 
(ATLAS/WebAPI)

Lee Evans 
(BroadSea)

Ajit Londhe
(BroadSea)

Image source: Ajit Londhe



Join the Journey!

Health Analytics Data-to-Evidence Suite (HADES) Hackathon
• Saturday 8:00am-12:00pm and Sunday 1:00pm-5:00pm
• Participants will work on the HADES codebase with support 

from several HADES maintainers. Participants can work in 
groups, and we welcome both new and experienced 
contributors to join

• Target audience: Developers interested in working on the 
HADES codebase. Some experience in R is recommended



OHDSI Europe 2024

Peter Rijnbeek
Erasmus MC



OHDSI EUROPE 2024 

Prof. Dr. Ir. Peter R. Rijnbeek
Professor of Medical Informatics

Chair Department of Medical Informatics
Erasmus MC, The Netherlands



Continued expansion of network in Europe

Multiple other projects and 
collaborations initiated beyond EHDEN 
in Europe (see www.ohdsi-europe.org)



National Nodes Expansion

• Belgium
• Germany
• Greece
• Italy
• Luxemburg
• Netherlands
• Portugal
• Spain
• United Kingdom
• Israel (onboarding)
• More to come in 2024.

> 200 organisations are already involved





The numbers
§ 3 days
§ 350 attendees
§ 5 plenary sessions
§ 10 rapid fire presentations
§ 89 posters
§ 7 national nodes
§ 5 software demo’s
§ 2 blues brothers

This year's Symposium was a 
great success!

See www.ohdsi-europe.org for all 
presentations and posters

http://www.ohdsi-europe.org/




Introduction to 
OHDSI

(Saturday)
≈ 45 participants completely 

new to the community joined 

• What is OHDSI?
• What can currently be done?
• What does it take?
• Community & learning more







Expansion of DARWIN EU Network in 2024



Are you on this picture next year??

Email: info@ohdsi-europe.org



OHDSI APEC Symposium 2024

Singapore Chapter Co-Chairs:
Dr. Mengling ‘Mornin’ Feng

Senior Assistant Director, National University Health
System

Assistant Professor, National University of Singapore
ephfm@nus.edu.sg



APAC Symposium 2024

6-9 Dec 2024



APAC Symposium 2024
Day 1: Ohdsi Tutorial/Hands-on Workshop



APAC Symposium 2024
Day 2-3: Data-thon



APAC Symposium 2024
Day 4: Official Symposium



APAC Symposium 2024
Preparing for Singapore



APAC Symposium 2024

6-9 Dec 2024



OHDSI 2023 Symposium Agenda today



OHDSI 2023 Symposium Agenda today



Please stand!
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